Purpose Limited data are available on how symptom burden affects health-related quality of life (HRQoL) in patients with sarcoma. This study aims to describe the symptom burden, HRQoL, and medication use in adult sarcoma patients. Methods A single-center, cross-sectional study was conducted, and 79 patients were evaluated using three tools: the Rotterdam Symptom Checklist (RSCL), the Beck Anxiety Inventory (BAI), and the Functional Assessment of Cancer Therapy scale-General (FACT-G). Patients' demographic and clinical information, medication history, and use of concomitant medications were recorded. The proportion of patients with clinically significant RSCL score for a particular symptom was compared with the percentage of patients receiving medication for that symptom. Results The mean age was 57.3±15.2 years, with majority of the patients diagnosed with stromal tumor (46.8 %), leiomyosarcoma (15.2 %), and liposarcoma (10.1 %). The most prevalent physical symptoms experienced were tiredness (2.38±1.00), lack of energy (2.04±1.02), and difficulty sleeping (2.00±1.15). The most common psychological symptoms experienced were irritability (1.92±1.01), worrying (1.86±0.90), and anxiety (1.68±0.74). Few (6.3 %) patients received hypnotics while 33.0 % of patients reported difficulty sleeping. A proportion of patients (27.9 %) reported experiencing lack of appetite with only 1.3 % received appetite stimulants.
Introduction
Sarcomas are cancers that arise from transformed cells of mesenchymal origin with heterogeneous differentiation. They are rare malignant tumors, with incidence rates ranging from 1.8 to 5.0 cases per 100,000 per year [1] . Most adult patients diagnosed with sarcoma present with large, aggressive tumors. Hence, these patients often suffer from debilitating disease-or treatment-related adverse effects and symptom burden [2] . Numerous studies have suggested that patients with sarcoma suffer from poorer health-related quality of life (HRQoL) at diagnosis and during treatment [3] [4] [5] . This is attributed to decreased physical and cognitive functioning, disease interference in family life, social and leisure activities, and an intense experience of disease-and treatment-related symptoms. In the literature, however, little is known about the effectiveness of symptom control using pharmacotherapy in patients with sarcoma. One study suggested that 53 % of patients with soft tissue sarcoma (STS) experienced pain at the time of assessment, of whom more than half had pain that was described as inadequately controlled [6] . Another study has shown that pain (50-82 %), dyspnea (20-40 %) , and nausea and vomiting (18-22 %) were the most prevalent symptoms experienced by patients with locally advanced and metastatic STS [7] . Certain symptoms, such as dyspnea, are often undertreated [7] . As sarcoma patients receive complex systemic treatment, it may be challenging for these patients to experience complete symptom control, and inadequate control of disease or treatment-related symptoms may have a negative impact on patients' HRQoL [8] .
Currently, there are limited data addressing the HRQoL in patients with sarcoma. This group of patients may suffer from significant symptom burden, and its impact on HRQoL has not been established. Further prospective HRQoL data could aid in decision-making for patients with sarcoma. In view of the scarcity of literature that evaluates the prevalence and severity of symptom burden of sarcoma patients, this study was designed to investigate the symptom burden experienced by adult sarcoma patients who were receiving treatment and to examine the relationship between symptom burden and HRQoL. This study also aimed to investigate the pattern of medication use for the control of patients' disease-and/or treatment-related symptoms. Through a better understanding of the symptom burden, HRQoL, and symptomatic medication use of the adult sarcoma patients, clinicians will be able to make informed clinical decisions to optimize therapeutic care.
Methods

Study design and setting
This was a cross-sectional study, conducted between October 2013 and February 2014 at the National Cancer Centre Singapore (NCCS). The NCCS is the largest ambulatory cancer center in Singapore that treats about 70 % of all cancer patients in the country. This study was approved by the SingHealth Centralised Institutional Review Board. Informed consent was obtained from all participants prior to study enrollment.
Patients
Patients were recruited if they fulfilled the following inclusion criteria: (1) age 18 years and older at time of study entry, (2) confirmed histological diagnosis of sarcoma, (3) receiving therapy (either chemotherapy, radiotherapy, or surgery) at the point of the study, and (4) ability to understand English or Mandarin. Patients were excluded from the study if they were physically or mentally incapable of giving informed consent.
Data collection procedure
Patients' demographic and clinical information, such as age, gender, education level, sarcoma subtype and stage, Eastern Cooperative Oncology Group (ECOG) status, type of anticancer treatment (surgery, chemotherapy, targeted therapy, or radiation), and comorbidities were collected from in-house electronic databases. Patients' medication histories and concomitant use of medications (including complementary alternative medication) were also recorded. Social histories including smoking status, alcohol usage, and frequencies of exercise were captured in the demographic survey. Additional relevant clinical information was retrieved from a manual search of medical records. Missing data from hospital records were obtained from patients' primary care team and through verbal confirmation with patients.
A 30-min interview was conducted in either English or Mandarin with the aid of trained bilingual interviewers. The symptom burden and HRQoL of patients were assessed using three tools, namely the Rotterdam Symptom Checklist (RSCL), the Beck Anxiety Inventory (BAI), and the Functional Assessment of Cancer Therapy scaleGeneral (FACT-G).
Endpoints/outcomes
Symptom burden
The RSCL was used to evaluate adult sarcoma patients' symptom burden and their HRQoL. The term "symptom burden" can be defined as symptoms experienced by patients as a result of the disease itself or due to associated treatments [9] . The RSCL is a questionnaire with 23 items describing physiological symptom distress, 7 items describing psychological distress, 8 items describing the patient's activity level, and 1 item describing the patient's overall evaluation of life. The overall evaluation of life is on a seven-point Likert-type scale, while the other response categories are on a four-point Likert-type scale ("not at all," "a little," "quite a bit," and "very much"). In this study, symptoms that scored 3 and above were defined as clinically important symptoms to patients. A total physiological symptom burden score can be obtained from this method ranging from 23 to 92, and a total psychological symptom burden score can be obtained ranging from 7 to 28. The activity level of patients can be measured on a scale of 0 to 24, and the overall evaluation of life can be measured on a scale of −6 to 0, a higher score signifying a higher evaluation of life. The scores of scales can be standardized by transforming raw scores into scores on a 100-point scale through the following equation:
Raw scale score -minimum raw score maximum-minimum score Â 100 ¼ transformed score Â Ã to facilitate interpretation and comparison between the physiological symptom domain and the psychological symptom domain. The RSCL is reliable as its internal consistency has been established (Cronbach's α>0.7). It is also a validated tool to depict one's symptom burden and HRQoL based on correlation between scores in instrument (correlation coefficient (cc) r>0.5 between the items concerning overall evaluation of life and evaluation of physical function, psychological function, social function, and daily activities) and based on correlation with other measures (cc r>0.5 with Medical Outcome Study instrument, cc r = 0.74 with Spielberger's State-Trait Anxiety scale) [10] .
Patients' anxiety characteristics were evaluated using the BAI, which is a 21-item self-report inventory that assesses the emotional, physiological, and cognitive symptoms of anxiety experienced by patients in the past month. Each item on the BAI is a simple description of an anxiety-related symptom in one of its four expressed aspects: (1) subjective (e.g., "unable to relax"), (2) neurophysiologic (e.g., "numbness or tingling"), (3) autonomic (e.g., "feeling hot"), or (4) panic-related (e.g., "fear of losing control") [11] . Each symptom item would be rated as follows: "not at all," "mild," "moderate," or "severe." The BAI is designed to discriminate between anxiety and depression [12] and is reliable as it has high internal consistency (Cronbach's α=0.92). It is also a validated tool for measuring anxiety, as its correlation score with the revised Hamilton Anxiety Rating Scale is r=0.51, whereas its correlation with the Hamilton Depression Rating Scale is r=0.25 [13] . The values for each item are summed, yielding a total score for all 21 symptoms that can range between 0 and 63 points. A total score of 0-7 is interpreted as "minimal", 8-15 as mild, 16-25 as moderate, and 26-63 as "severe" level of anxiety [14] .
Health-related quality of life
The FACT-G was used to assess the impact of patients' HRQoL, as it provides a better insight on their physical, social/familial, emotional, and functional well-being. FACT-G was selected because of its availability in multiple languages, its ease of administration, and the relatively short amount of time required for completion. It is a reliable tool, as it has high internal consistency (Cronbach's α=0.86) and has been validated in patients with cancer. The FACT-G total score ranges from 0 to 108, with higher scores signifying a higher HRQoL [15, 16] .
Medication use
Through patient interview, detailed medical histories were recorded in the data collection form, which included name and class of medications, indications, doses, frequencies, route of administration, the dates of initiation and discontinuation of medications, and patient compliance. In addition, use of complementary alternative medications such as traditional Chinese medication (TCM); herbal, over-the-counter, or vitamin products; or medications prescribed by other healthcare professionals were also assessed. In this study, systemic anticancer treatment is defined as the use of chemotherapy or targeted therapy.
Statistical analysis
Patient demographics and baseline characteristics were reported in frequencies and percentages. Descriptive statistics were used to summarize the prevalence of physiological and psychological burden amongst patients, along with their degree of activity level impairment and overall valuation of life. Descriptive statistics were also used to summarize patients' BAI and FACT-G domain scores and total scores. Pearson's correlation analysis was conducted to determine the association between symptom burden scores and HRQoL scores. An independent sample T test was used to investigate the differences in the severity of symptom burden experienced by different patient subgroups. Data analysis was conducted using IBM's Statistical Package for the Social Sciences, version 21.
Results
Patient demographics, clinical characteristics, and health-related quality of life A total of 81 patients fulfilled the inclusion criteria. Two patients (2.5 %) declined participation, and 79 were included in the final analysis (response rate 97.5 %). Slightly over half of the patients were male (58.2 %), Chinese (83.5 %), and above 60 years old (50.6 %) ( Table 1 ). The mean age was 57.3±15.2 years, with 91.1 % of the patients residing with a caregiver. Most of the patients (87.3 %) had an ECOG status of 0, and a significant portion of them (49.4 %) had other comorbidities, with hypertension (35.4 %) and hyperlipidemia (24.1 %) being the most common. Majority (46.8 %) of the patients were diagnosed with gastrointestinal stromal tumor (GIST), followed by leiomyosarcoma (15.2 %) and liposarcoma (10.1 %) ( Table 2) .
In terms of HRQoL, the mean total FACT-G score was 81.2 (±17.7). The mean scores for the four subdomains were as follows: social/familial well-being (22.4±4.4), physical wellbeing (20.4±7.0), emotional well-being (18.5±4.8), and functional well-being (19.9±6.2).
Symptom burden
The mean scores for the RSCL symptom and domain scores are summarized in Table 3 . The mean (±SD) physiological symptoms score was 39.2 (±10.6), and the mean psychological symptoms score was 11.7 (±3.6). Upon transformation to a 100-point scale, it was found that the patient population had comparable intensity of physiological symptom burden (23.5±15.4) and psychological symptom burden (21.9±17.2). The most common physiological symptoms experienced were tiredness (2.38±0.99), lack of energy (2.04±1.02), and difficulty sleeping (2.00±1.09), while the least common physiological symptoms experienced were headache (1.43± 0.76), shivering (1.35± 0.75), and vomiting (1.29±0.64). Among the physiological symptoms, tiredness (46.7 %), difficulty sleeping (33.0 %), and lack of appetite (30.4 %) were perceived as most clinically important to patients. The numbers of clinically significant physiological and psychological symptoms were 4.38±4.25 and 1.00±1.53 respectively.
On the other hand, the most common psychological symptoms experienced were irritability (1.92±1.01), worrying (1.86±0.90), and anxiety (1.68±0.74) while the least common psychological symptoms were depressed mood (1.51±0.77), despairing about the future (1.51±0.77), and nervousness (1.53±0.66). Among the psychological symptoms, irritability (26.6 %), worrying (21.5 %), and anxiety (14.0 %) were perceived as most clinically important to patients. The overall activity level impairment was low, with a mean score of 4.29 (±5.96), and the overall evaluation of life had a mean score of −1.91 (±1.49).
Correlation analysis
The RSCL physiological symptom scores and psychological symptom scores were negatively correlated with FACT-G total scores (r sp =−0.75 and r sp =−0.67) and RSCL overall evaluation of life (r sp =−0.59 and r sp =−0.53) ( Table 4 ). In addition, the numbers of clinically significant physiological and psychological symptoms are also negatively correlated with FACT-G total scores (r sp =−0.67 and r sp =−0.57). RSCL physiological symptom burden scores were strongly correlated with BAI scores (r sp =0.72), whereas the correlation between psychological symptom burden scores and BAI scores was weaker (r sp =0.56). In comparison, RSCL activity level impairment scores had a lower correlation with BAI and with FACT-G scores (r sp =0.36 and r sp =−0.57). Finally, age and cancer stage did not appear to correlate with the physiological and psychological symptom burden scores or with activity level impairment scores or FACT-G scores.
Subgroup analysis
Subgroup analysis revealed that non-GIST patients had higher physiological symptom burden scores when compared to GIST patients (41.3 vs. 36.8, p=0.048) ( Table 5) . They also had a statistically significantly higher psychological symptom burden scores (12.3 vs. 10.7, p=0.045), and the results were statistically significant (p=0.045). Non-GIST patients also had higher levels of activity impairment (5.7 vs. 2.7, p=0.02), higher BAI scores (13.4 vs. 7.7, p=0.004), and lower FACT-G scores (76.4 vs. 86.6, p=0.008). There was no statistically significant difference between the symptom burden scores, activity level impairment scores, BAI scores, and HRQoL scores of patients with versus without comorbidities, as well as patients receiving systemic anticancer therapies versus non-systemic anticancer therapies. Medication use A considerable proportion of patients (38.0 %) were receiving chronic medications (Table 6 ). Sixteen patients (20.3 %) were prescribed medications indicated for pain, 15 (19.0 %) were prescribed medications indicated for constipation, and 8 (10.1 %) received antiemetics. Six patients (7.6 %) received medications for relief of neuropathic pain, and five (6.3 %) received medication for dry/sore eyes. Additionally, five patients (6.3 %) were consuming sedatives/hypnotics, and three (3.8 %) were prescribed medications for anxiety/ depression. Only 1.3 % of the patients received medication indicated for diarrhea and lack of appetite.
Discussion
To our best of knowledge, this is the first study that evaluates the impact of symptom burden on HRQoL among adult patients with sarcoma. The results of this study demonstrated that this group of patients experienced significant physiological and psychological symptom burden and that a higher symptom burden was associated with poorer HRQoL. This is consistent with numerous studies that have shown a strong relationship between symptom burden and HRQoL in other cancer types [17, 18] . All in all, these findings imply that it is important to provide adequate control of both physiological and psychological symptoms in order to improve sarcoma patients' HRQoL. The most important physiological symptoms reported were tiredness, lack of energy, and difficulty sleeping. This differs from another study conducted by Gough et al. [7] , which showed that the most common symptoms experienced by sarcoma patients with locally advanced and metastatic STS were pain, dyspnea, and nausea and vomiting. This difference in results may be due to variations in the study design and patient populations. This study included sarcoma patients with different cancer stages (only 24.1 % are stage 4 patients) and current treatment statuses, whereas Gough et al. included only patients who were considered for palliative chemotherapy. Likewise, this study included GIST patients, whereas Gough et al. excluded GIST patients. GIST patients often receive imatinib as targeted therapy, which is associated with few side effects and provides a long-term survival benefit as compared to other treatment modalities. Hence, the symptom burden experienced by the two patient populations may be different. It may also be inferred that patients experience different intensities and severities of symptom burden at different cancer stages, across different cancer types and with different treatments.
The most important psychological symptoms reported were irritability, worrying, and anxiety. It was also observed that a significant proportion of patients (27.9 %) experienced a moderate to severe degree of anxiety. Studies have shown that anxiety is generally higher at the onset of the cancer diagnosis [19, 20] , and this was similarly reported in our study whereby one third of patients experienced at least a moderate degree of anxiety in which almost 40 % of patients were newly diagnosed with sarcoma within 1 year from the beginning of the study. Correlation analysis also demonstrated that anxiety and psychological symptom domain scores had a strong negative correlation with patients' HRQoL, signifying that a reduction in patients' anxiety levels and psychological symptoms may lead to better HRQoL. This result is consistent with that of other studies and highlights the need to address the psychosocial domains across the cancer trajectory of patients, which would translate into improved HRQoL and outcomes for patients [21, 22] . In contrast, clinical factors that are often perceived to affect HRQoL, such as the degree of activity level impairment, age, and cancer progression, did not affect patients' HRQoL score. Hence, it is suggestive that symptom burden strongly impacts the HRQoL of patients with sarcoma compared to other factors. In addition to the identification of symptoms that commonly present in patients with sarcoma, it is also crucial to ensure that these symptoms are well controlled. Similarly to other studies, a significant proportion of these patients did not receive adequate management of pain and dyspnea [7, [23] [24] [25] . In addition, a substantial number were still suffering from clinically significant pain and shortness of breath. Possible explanations provided in literature include patients' underreporting of symptoms to clinicians, underutilization of medications, and a lack of evidence-based guidelines for the treatment of dyspnea [23, 24] . There are also several studies in the literature that highlight the undertreatment of insomnia in cancer patients, which may negatively affect HRQoL [26] [27] [28] . We note that although a significant portion (33 %) of patients reported difficulty sleeping on the RSCL, a small fraction (6.3 %) of patients were prescribed hypnotics. Evidence suggests that the treatment of insomnia can improve cancerrelated fatigue and related symptoms and consequently improve overall health and quality of life [26] . While there is a vast amount of evidence suggesting that clinicians should promote the use of hypnotic agents in patients with cancer, concerns including addiction and overutilization of hypnotics remain a concern in the medical community [26, 29, 30] . This is clinically relevant, as a significant proportion of patients in this study were localized GIST patients receiving adjuvant imatinib for chronic usage. Finally, almost one third of the patients reported a lack of appetite; however, very few patients received pharmacological therapies such as appetite stimulants. Although the use of megestrol acetate for appetite stimulation in cachexic patients with cancer is recommended [25, 31] , the use of megestrol acetate is not routine in practice, as the amount of weight gain may not be clinically significant [32, 33] and numerous reports have suggested that megestrol acetate can cause secondary adrenal suppression and increased risk of thromoembolism in patients with cancer [34] [35] [36] . Therefore, it is not surprising that many patients did not receive pharmacological therapies to manage poor appetite. Due to potential side effects and insufficient evidence, non-pharmacological strategies, such as dietary changes, are more commonly employed in clinical practice. In summary, clinicians face a number of challenges in offering appropriate and adequate pharmacotherapy to address symptom burden in patients with sarcoma, which could be related to the limited number of strategies available, in addition to patients' willingness to report their degree of symptoms and their perceived safety profile of these therapies. As pharmacotherapy strategies are not always available, clinicians should always consider using non-pharmacological strategies for management of these symptoms.
This study had a few limitations. First, due to the crosssectional nature of this study, it was not possible to determine the change in patients' symptom burden or patients' anxiety characteristics after medication use. To evaluate the effectiveness of symptomatic medications on HRQoL, a longitudinal study design may be warranted. Although the RSCL provided a reasonable measure of overall symptom burden in patients, it did not provide specific details (such as onset and duration) of the symptoms experienced. More comprehensive tools should be incorporated in future studies to examine the characteristics and presentation of symptoms in detail. A significant proportion was users of complementary and alternative medicines. However, we do not know whether patients were using alternative therapies to manage their symptom burden. Finally, results may also be affected due to the aforementioned heterogeneity in clinical factors. However, due to the rarity of sarcoma, our patient population was representative of the patients that are frequently seen in daily clinical practice.
Conclusion
Adult patients with sarcoma experience a significant physiological and psychological symptom burden that has a strong negative impact on HRQoL. This includes physical symptoms such as tiredness, difficulty sleeping, and lack of appetite and psychological symptoms such as irritability, worrying, and anxiety. A number of symptoms, including pain, dyspnea, insomnia, and lack of appetite were undertreated among our patients. Future studies should be conducted to evaluate the impact of symptomatic medication use and symptom control on adult sarcoma patients' HRQoL.
